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IS.'**] 

^TT, ^3 ^-g-*}^, ^€ ^7) ±^9) ^^HM oil 

?.\7\ Hr^S]-^ nfl °l°lHl-( enable) 5}-^ ^ 7fl£] ^EflojE oflaUstate error) 

*±3L, 5\3.«\] *\]Z\7\ «HS*M ^^^7} £]53# nfl ^ ^ ifl 

^ ^"71 ^ 7}]<2} iEflolM ofl^Al^ olo^ ifl 7 ] ^tb AlE]<g 

(serial chain signal), #7l ^ 7fl£] ^Efl o)m ^)e^J:^ t£^j=L.g. 

^ 7fl5l oflE^^* ^7) <^^c]^ ^Jf±r, ^7] *\}£\H\o)B\ *\^S>\ # 

7) 4^ 7fl<2] oHeiAl^oH -g^^ ^-7] ^o\)Z\*\S.^r l^W. ofl E-] C-fl o] &\ a) # 

^Hr, ^71 ^ 7fl<2} ^EflojE ololloll- Aljr^ ^o]SL *>T41- TC^^H 

-2, #7] ^l^-tlS^l -§-^>°^ *RH1 3°l3E. #7] i^|S <£°\) 

^1^1- t XI 711 tb^. 

£ 1 
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°flel #^^^11- *r 5^ °flei3#s]5.{Error detecting circuit for 

detecting the location of error} 

£ 2^ £ lofl JEX|4g oHe^#5)SS] ofl dl ol xi*Hf(100)^ 3} ^ o\]e.]^}o] 
3 ^^KllO)^ ifl^f s]iEL5l!- M-Bi-vflcf. 

£ 3£r 5E l^Hl 6\}Z\£\)0]B\ ^^(100)^ ^ ^1 3 31 °1 

^71(120) NCN^r ^) ^*fl ofleltiHEi ^#71(140)^ ^ H-B}^ 

<5> tiVS^l^l^ ^^1 ^ -g-^N ^J°iM, ^1 7]^-^oi Efl ^ 

^ 5^1 ^ ol) 3 3#3:sL°fl 3°14. 

<6> #i*H ^3=)^ E^^^Ei^ ^^ 7 > ^^Hl 45r, El|il5f7] ^*fl 
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*m SL^-S)^ Al^4 5L-*p ^ aJaV cf 7 M- ^o}^ 

*1 ^ $.^^5. ^-#9] «l-8-iL*>(tolerance)S. ^l^H ^-g^r^l 

(test vector)* -a?fl#AH /g^gfl ifljL, Efl^Ei Aj- 7 ] ei «^ 

^ 9X1= 2.-E- 3-*-^ 1-^=* ^ 5^^- ^alS-H^ ^ 3M ^^H^ 

^-g-^^l^l ^f-§-^^f7> Aj- 7l EfliE^Ai 3#S>*1 l-^ol ^7> 

^ °1 3* ^]S5]AV^ 7}^9\ Efl^H tflE^] o] ^ *T 31^ 

A. 

^sJtt ^£-8: ^7>sL <a^Al7j ^^Ei Al^eflol^o. ^ >7l ^ 

Al^l4. #7} 3^fEi Aj-i-Eflo]^^- UM^o] ^ ^cgo^ SKltr ^, 
Aj-7i «.^ol ^TjiAj-o^ o^ol ^-fofl^ zfl -M^l (revision)* SM<>) 15T>^1 !?> , ^-^5] *1 

-g-^-^Hl 7l<y*V ^oflir A %A SE^ Ellil *»B\7} ^7\Q Bfl^E* ^Ajsf^ aj-^ 
f^H 4^ ^Ljf Ai^^O> 
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^-8- 1002^3(100 percent) ^SH^l §£<>M]^r o^tf. ^£*fl ^ ¥3" 

^ <5}-JE3M<2] ^^^^ 3 35} o^- ^oflAi, ^ °.3 ^oj ^ 

<io> ^-^§1, ^^AS 3|St (design tool)* ^--g-^H 

e^H^I 7n>^- ^ ^dHiM 

<13> ^-71 ofleidlolEi X-j^-Sj^, ^ofl 2131: i^^l <3 #3 ^^Jl, ^-gr£ 

#7l ^3 ^ofl-*! ^ls^7l- ^-^^1-^^r nfl oflei ^ <^ IS Zfzj- olcHlol^-^^ 
^ 7fl Si i^lolE ofla^Jr, ^ofl Sl3oll ollei7> ^J*H ^o} ^.^«.^VE11 
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y\ $\3X^r nfl 3 ^6\] #7} ^ 7 flo} ^EflolE ofl^>0s« £H vfl 7 l X\ 

e)«i ^l^l^l^Cserial chain signal), «M8« #7l ^ 7fl^ itflo]! ofle^J:^ JjL^ 
<*|^-» ^*Hr ^<H]oll- -£]:£. ^ #7l ojlelcfloiEl $^°) ^o^ai^ 

°fl "S^H 4t 7fl^ Al^l- #7l oflsit-lHEi # 7 J °\}Z\$}o}K\ 

*1#-¥-s] #7] 4^ 7 flsl ofle^jrofl -§-#*H #71 ^Hlei^ls!- 
<i4> Aj- 7 i dqej^oi^ ^#-^ f #71 ^si <3*HH ^€ ^1^<H1 sl^H 

A "^Hl-Sl^ #71 7flSl ^Eflo]E OlofloU- Al if ^ol£ 5}l4f 7^ 

*M ^€ #7l <$<*°\]*\ ofl^ofl ^ol ^«.^Bfl 

. 5- *)! ^ ^l^H #*flsL 917}S\^ #71 AlEl<S 31^-M -g-#*}<*l 7RH 

^ #€ *H5L #71 ^EflolE olcHjoll- A] 511- SJ-o] ^ ^ olTfl 

<15> #71 ^^c-llolEi *i#^r, ^ 7fl3] oIl^CllolE^ ^ #7l# ^1^. 

<16> ^-71 4^ 7H^ o11e^-1]olEi 7^71 a3 ^l^C-llolE-l X-RM^r, #7] 4f 

^ 7flSl ^Eflo]E ^El^lJll: *|ll^lo]E ofl^Al^, # 7 j AlEl^ ^l^^lJl, # 

71 ^^HHl- a]Jt ^ #7l ^oIlE^^ofl -g-^H l°fl 5} ^} Ji# #^*}JL, ^-!=7lH 
^El^^Ui ^ D -^^^.o. ^aj^LcK #7l ^=711 o]E^, Aj- 7 } Bj-Ojoflol^- A]^ *J 
#71 iH^^l -§"^H ^H^* #3^. #7} -aUi^ Aj-7) X|h^ 

^ #71 ^H^l^l -g-#*H #71 D#^##^ #3^1JL<?] ^llHe-1^1^ ^ #7l 

^l^EflolE oflEiAlJr ^o)l^ s>q-l- ^^^-cf. Aj-71 D#^#f-^ #7l ^El^e^o} 

#^#S» ^^VS. ^*}cr| #7l ^U^lslAi^s. o^o^ #^^>s. #3^. 

<17> AV 7] ^ 7 j)o} ofleiciHEi Z\#7] ^ofl^ ^ Hi^fl <iei3HE| ^#71^, Aj-7] ^ 

^ 7flSl ^EflojE ^^A]^^ ^)l2^^ol E ^151^1^, #71 AlEl^ ^l<yA]J 1> Aj- 
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7 ) bj- oloflo]^- AiJ:, A oM ^Hl^Aijr ^ >S-7l *flloflelA!Jiofl -g-#*H afi2ofl<H#JL» 
#^*>JI, \a^.^l°]S, *J #1-1: ^-ol^-cf. #7) uflc 7l ]olE^ > AJ-71 

^"71 A]S]^ ^^Jr ^ Aj- 7 ] ^^Al^ofl -g-^sl-^ -#71 ^lofl^A]^, #7) D# ^ «" 

<18> NCN^r ^) #*(| ^HH^ 7^J-7l^, # 7 ] ^ 7 fl ^ ^BflojE oll^Aj^S. -ofl 

A^ ^N^EflolE ofl&lAl^, Aj-7) Ale)^ ^Aljr, ^7] ^ 91°))°)^ AjJ^ Aj-7] ^ ofl ^ 
aIJl ^ Aj.7) ^(N-l)oflelAi^oi) -g-^H ^lN^lB^^ ^=^1 ^# 

«H ^ D#^##* ^lW. #71 ^TflolM^, ^-71 ^-^l^o]^. A|Jr ^ Aj-7] ^ofl 

#7] ^HAlJrofl -g-#6H ^(N-D^^Jl, #7] D#^«#^ ^^Aj^ol ^N^S^Al^ 
^ #7) ^NiEflojE oflE^AlJ: ^ofl^ 5}l4f ^i^W. ^71 D#^#l-^ ( #71 ^E}^ 
ajAi^j ^^A]^ o] ^ cf7>S. ^J5M #7l ^NojlBlAl^ <£o} C]-7>S #^t!r^-. 
<19> o]*}-, ^ %V S ^al 1^0} a}-^*)^ ^AH1§ Aj^o.^*), :g. i£ 

^ ^ ^ tflSH, s.o^ t2^r ^^ll^-i- 

<20> i 1^ ^- ^-^cj] afs. o\]z]%%:S\3_2] -fre} j£o] cj-. 

<21> £ 1-fr #2*>^, oflSl^MS.^, ^HH^ 7l#-^(100) ^ o^^H^ 

(200)1- ^tiltb^. 
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<22> ofl^cflolEl ^RMKlOO)^, ^<H1 ^£ dt^s] ^^(Dls.^)^^"^ 

^ 7fla] iEflojE <^1&|A1^(SE1 vfl^| SEN), $°\] s^ofl « 5l |^7> 

^ §^l-^Hfl7> 5]^-i- rrfl Q vflJjLofl ^ 7)]^ ^EflojE ofle^Jr 

* SW ^^1 a]e]c^ ^o]Alj:(sC; serial chain signal), 1H9^ 7fl^ ^tfl 

o]e oflE^A]^(SEl ifl^l SEN)£] ^*Rr ^ofloll- ^Jl(LE) ^ «1|el^l|ol 

3 ^^(200)^ #3^1J:°! ^Ml&l^lJUCEH -§-#*M ^ oilers (ESI *fl*] 

ESN)-!- #^*>cf. ^^cflolEl (200)^, oflE^cflolE^ ^^(100)^ ^ 7fl£l oflal 

^IJUESl ^fl*) ESNH1 -S-^^ ^^^Ais(CE)* 

<23> ofleit-lHEi X-l^dOO)^, ^"71 <3«H>H ofl&N o]^ z}- 

^ °H on- s)^- 4^ 7fl 5] ^3MH <IMH1- A1^#(SE1 tfl*| SEN) 3 ^51 

*4« ^"71 <8«H*1 ofl&N ^ 

*KH 5>u|o) ^Eflol E oloflol^- X\s.M. ^-o] ^ ^ o)7fl *Vcf. 

<24> ofl^r-flolE^ ^^(200)fe, ^ 7fl£} ofle^cllolEl *13M(110 tfl*l 140)* ^w}^ 

<25> £ 2^ £ H ^3 3 #3-3.^ ofle-]c-i)oiE^ 7^^.(100)2] ^ ofl &| cfl 

3 *) #7] (110)3 ifl^f 3}JL5Ll- ^-E^l}. 
<26> 3£ 2 # #^5]-^, ^ o^t"^^ 7^ o V7l(H0)^, ?ti 3 ^Efl o] E 6\}z]X) 

JLt-(SEl tfl^l SEN) Tfll^HS ^51>0J:(SE1), Ale]^ 31°]^ 51 (SO, =}-*HH 

1- ^lJl(LE) ^ ^^IB^^CCE)^ -§-^Rr ^ll^lsi^^CESDl- %:^is}51, ^7)} 
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(21), ^e) #a]^( 2 2) ^ D#^##(23)# ^wltlcf. ^^-^1°1^.(21)^, t°J^)°lt 4! 
Jl(LE) ^ ^e^JUCEHl -§-<iHH *1M^JL(C1)«- ^#^(22)^ 
^ *U<?]^Jl(SC) ^ ^H^JUClH] D#^#l-(23)^ #i^JL<y *)lloll 

(ESI) ^ ^liBflolm ofleiAlJr(SEl) ^oflAi ^q-i- D#^«-(23)£r ^e}# 

^^(22)^1 #^^1^1- °J^^1-(D)5. ^]l^e^^(ESl)* #3#7RQ)S. 

<27> S. 3£r 5. lofl <HlS^#^]S.^ ojlE^C-HolE] 7^ #-?-(100 ) ^ ofl^H 

*H ^71(120) *-fl*l N(N£- 3*r) °fl&|HMBl ^^-71(140)^ vfl«- M-B)-^ 

<28> ^ ofl 3 dl o] El ^^-7] (120)^, ^l2^Eflol e ofl^A]^(SE2), ^lel^ ^ll^l^lS 

(SO, ^^l^ll- ^l^(LE), ^H^:§:(CE) ^ ^l^l^Ais(Cl)^ -S-^>^ *fl2°fle1^1 
Jl(C2)1- ^?1MJ=(31), ^#3)^(32) ^ D#^«(33)-§: ^1*11}. \H 

= t1He (31)^ ^o]ollol^- AiJi(LE) ^ ^Hls1^]Ji(CEH -§-^>^ *IH^1:£(C2)-I- # 
3tM=K ^^1^(32)^ X\b)<£ ^l^l^lSKSC) ^ ^cH^lS(C2)^l -§-^H ^ll^lsi^l 
S(ES1), D#^#l-(33)^ ^l2^1s^S(ES2) ^ *I12^3HM ofl ^ a]Jl(SE2) 

#<HH s}i4f ^i^^-cf. D ^^ §1 .(33)o. ( ^El^ajA^(32)^ #^JLl- °g^^KD)5. 
^a]s>o^ ^2^l5l^^(ES2)l- <9=S1 #?m*KQ)3. #3^. 

<29> A^l ^*fl °flei3HEi ^i^l (I30)^r, ^ *]*fl <H1 e) HI <>1 b| x^7l(l20)^ =l 

■^^W. ^^^1515.^ ^]2^:Eflol e oHs^A]^:(SE2) tflAiofl ^l3^Bflol e o^aI^: 

(SE3, ^li^l)7> Aj-g-slJi, ^Ha1s(C2) ^ *)l2<>fl&|^;ir(ES2)7} a}Jl(C3, v)S.*\) 
^ >l]3^el<as(ES3)S. u}^ ^°1^. 
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oo> N(N£r ^) ^ ^^-71(140)^, ^lN^EflolE oil^AisL(SEN), ^lel^ 

^I^JlCSC), ^^M-i- aijt(LE), ^ofle^Ai^(CE) 3l 4 (N-lW JKES(N-l) , °l51 

-S-^H *flN°flel4!3:(ESN)-I- #^*>i, j= (31) , ^El#««H(32) 3l D# 

^#l-(33)-g- ^ltr*}. ^^7flolE( 31) ^ > &K]<H]oJ^- A]s(LE) 3l ^<Hlei^l^(CE)^l 
-g^*}^ *1H^JL(CN)1- #^ ^#^1(33)^, AlB]<g ^o]Ai^(SC) 3l *1H^ 

JUCNHl -§-#sH ^l(N-l)<H]s^s(ES(N-l), D ^.^^^.(33)^ fa^oj 

<Hle^JL(ESN) 3l ^]N^^lo]je ofl 3 a]Jt(sen) ^°\}*\ ^^W. D#^#«-(33)^r 

, ^#^1(32)3] #^Jil- «3^^KD)S ^llN^le^s(ESN)« 

<31> ^-71 <4 ^ 7>^m 4^ <Hl&|3#35-*r, 2)5.^ 7j-^7fl i£ 

m^l^^l ^BlHJ= ^(state machine)-^ S£(condit ion)^-<HH *>-§-s)*l ^tfloj 

mq- s^iLS .SL-fi-* ^#^>5L^- ^ 2:71 *M1^as fM}. 

<H1 ^^-s}*) ^.2.^ ^:^>B^Jl verilog HDLCHardware Description 

Language)^. *Md€ ^3HM u\x\£- cf-g-sf 

<32> case (state) 

<33> easel : next state description 1 

<34> case2 : next stage description 2 

<35> case3 : next state description 3 

<36> default : error case description 
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end case 

<38> ^7) *?Hf*Hr ^^1^>7] fltb °^ ^ *d*fl tfl*l 4| 

2:*H ^:^>^J1 , VHDLCVery high speed 

integrated circuit Hardware Description Language)^ ^^^1 ^3]°]^. d^aI^- 

<39> case (state) is 

<40> when easel => next state 

<41> description 1 

<42> when case2 => next state 

<43> description 2 

<44> when case3 => next state 

<4 5> description 3 

<46> when others => error case 

<47> description 

<48> en( j case 

<49> ^-7] verilog HDL^H^ ^ °] (def ault)M- VHDL ^^^(when othersHH^ , 
<H1^ A o v %# iLJL(report)^r u)^(bit)# ^*K£^ *M§*ka, #7l<4 ^-o] 
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*r SE*V ^fl-fr ^ #7l<4 ^o] *g ^(default )-§• 

*V-§-S>*) tfl^Hl S^Cif else)* *>-g-SH °fle-1wli=» ^J^^ ^ -£?ll 

^ ^J£ ^lSitijE-i-^ zJ-Zfo} ^^1-71(110 tfl^l 140H1 *1#=)<H ^ ^1^- 

Al^^o])^ o]§ ^S^Tfl ^M-, ^ SjJfLS] tg^ofl o^>o} A>^ 7 > 7^^ ^-§-* 

<50> Zie^ ^#^0] #Jr o^S]^ ol^ 5)^.^ oju. «VX§ 

^ ofle^ $\sL9) ^sj-sl^-S., ofle^V ^tg.^. Aj^Vol 

17} ^^^4 *>t:i E}5L Sfl^ ^lSl^l- ^^>^1 #JE^ O^Tfl 

oflei7> %°\] tfltF ^il D J: sfl^ °fl 3 31 °1 3 tJ^H j£^£)je.S aja^ 

<si> se^I- <8^«IM it'®** ^e)^ A]^Efloi tf£-sH n^^^o] 

tt ^4-, °lel -£^*M^ s = s ^3 ^efli- s^tb i^s] 

<52> ^ 7]^-^ 1:^0] 7l^-^ol BfliE tf)Eio11^^ 
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<3, c^€r #2}^ (clock domainHH ^<H-$-^ ^<H^it # A >-§-*f^ ^2. 

2f -^711- SH^l iEflojH rHAlofl Af-g-^ ^4", iEflo]E ^A]^ 

^ -53-71 ^|<H^i^ Aj^* *>o-|o{| o]*M ofl-*^l ^-71^ ^ & 

<53> £igofl £Al^ <y ^*H1» %Vj7^. ^S]53 AM- o)^ aflA^o] ^ofl «_ 

£ £-0>0} ^Al^ 7> ^1 0]^«-Bl ^tg g Ej- 

^*Hl7} 7>^>^ ^Olcf. t^A}, ^l^tb 7l#^ iLJr 

^^^^^ 71^^ AHH1 ^*fl 3*H*I 0 > ^o]cf. 

<54> Aj-^ B>«JJ. ^-o] £ t^ojl nj-s. «1|a1^MSfe, 71^-^ o] Efl^E aJjE^-g. ^}cx} 
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1] 

«fl -*7l ^--r 7fls| ^tflo)E ofle^jit £M vfl7l Al^<g ^Sl^IsK serial 

chain signal), ^ 7fl£] r^HS ofls^jgr <>j ii^<^^# ^SRr SfrSl 

^-71 ofleJc-flolE] ^-71 *?r^- 7fl2] oH^AiJiofl -g-^-eH ^7) ^M1^3L# 

#7] oll^c-flolEi T^JRr, ^-7] ^ 7fl^ ^EflolE oloflo]^ Ajjr^ ^6\)X] *)o] 
S. S:>l4# *]3N-al, #7] Ale]<g ^ol^ofl -§-#*H 7>KH *\%& ^ 

[3^*8- 2] 

4^ 7fl^ oflE^r-flolE-] 7^J-7l#^- 

3 £41 oiieit-lHEi X|3MSr, 
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77 

- 1 i 

^-7] 42-^ 7 fl<2j iEflo]E oj]eiAis# ^6fl^ ^N^EflolE ofl^A]^ #7] Al^<^ 

^l^J:, A J-7l ^-°] ofl oil- #7l ^^ei^ls ^ #7l ^(N-lHle^s<Hl -§-^H 

3] 

7iMj= ; 

^-71 A]e|<g ^lOjAl^ 3] ^-71 ^7l ^H&I^Jl ^ ^>7l ^11 

^-7] ^Ej#alA-jol o]^^7>S. -r^!*H ^71 ^llo)lEiA]s# #^ 

#^*Rr ^#^#f-(D-Fli P Flop)* ^l^Rr 
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l^^ty 4] 

#7] A]^<g ^1^^151 ^ 7fl<>|Ai^ofl -g-#*H ^71 *HioflajAl:§L/ ^7) 42 ' ■ 

#7l ^El#3}A^ <y^^7>S A oM ^l2oflE^5Ll- <#o} # a 
[^T 1 ^- 5] 

^112^1 SX*\*\, #7] N ^^fi ^E^C-flolE^ X-l^-71^-, 

4>7] ^Ej^^S] #^A]^1- <y^^>S. ^71 ^N^S]A1J1» <#cq 
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15L 11 



SE1 > 
SC > 
LE > 



SE2 > 



SE3 > 



SEN > 




IS. 2] 



SE1 




ES1 
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[5. 31 




ES2(ESN) 



31 
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